PrOBiS 2 single crystals were successfully grown using a KCl flux. The obtained crystals had a plate-like shape with a typical size of 0.5-1.0 mm and well-developed ab-plane. The Pr valence of the grown crystals, as determined by an X-ray absorption fine structure spectroscopy analysis, was almost trivalent. The PrOBiS 2 single crystals did not exhibit superconductivity down to 0.25 K. The transport properties under high pressures up to 50 GPa ensured semiconducting behavior for 2-300 K using a diamond anvil cell.
Introduction
The superconductivity of ROBiS 2 (R: rare earth elements) have been intensively studied [1] [2] [3] [4] [5] . Superconductivity is triggered by carrier doping, which can be induced by anion doping, by substituting F at the O site. However, CeOBiS 2 without F-doping exhibits superconductivity due to the valence fluctuation between Ce 3+ and Ce 4+ [6, 7] . F-free ROBiS 2 compounds are important for understanding the superconductivity mechanism; it is important to know the properties of the mother compounds even without superconductivity. The crystal growth of F-free ROBiS 2 with R=La, Ce, and (Ce 0.5 Pr 0.5 ) have been reported previously [6] [7] [8] [9] [10] . However, F-free PrOBiS 2 single crystals have not been grown. Additionally, the superconductivity of F-free BiS 2 -based materials is enhanced under high pressure [8] .
In this paper, we successfully grew F-free PrOBiS 2 single crystals using a KCl flux.
The obtained single crystals of PrOBiS 2 were characterized by X-ray absorption fine structure spectroscopy for the Pr valence, and the electrical transport properties down to 0.25 K, under high pressures up to 50 GPa.
Experimental
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The PrOBiS 2 single crystals were grown by a high-temperature flux method [11] [12] [13] .
The raw materials; Pr 2 S 3 (99.9 wt%), Bi 2 O 3 (99.9 wt%), and Bi 2 S 3 (99.9 wt%), were weighed for a nominal composition of PrOBiS 2 . The mixture of the raw materials (0.8 g) and KCl (99.5 wt%) flux (5.0 g) were ground using a mortar, and then sealed into an evacuated quartz tube. The quartz tube was heated at 1050 °C for 10 h, followed by cooling to 750 °C at a rate of 1 °C/h. The sample was then cooled to room temperature in the furnace. The resulting quartz tube was opened in air, and the obtained materials K. The resistance under high pressure in the temperature range 2-300 K was measured by the four-probe method using a diamond anvil cell (DAC) with boron-doped diamond electrodes [14] [15] [16] on the bottom anvil of the nanopolycrystalline diamond [17] . Each electrode was at a distance of 5 µm with a 200 nm thickness. The plate-shaped crystal settled on the bottom, and therefore the resistance parallel to the flat-plane was measured. The cubic boron nitride powders with a ruby manometer were used as the 6 pressure-transmitting medium. The applied pressure values were estimated by the fluorescence from the ruby powders [18] . The Raman spectrum from the culet on the top diamond anvil [19] was measured by an inVia Raman Microscope (RENISHAW).
The resistance-temperature (R-T) characteristics with a constant current (I) mode under high pressure were measured by a physical property measurement system (Quantum Design: PPMS) with the DAC equipment. ) [20, 21] . On the other hand, the peak position of the tetravalent electronic configuration (Pr 4+ ) is approximately 5979 eV, which was assigned to Pr 6 O 11 [20, 22] ) was estimated at 2%. Therefore, the trivalent electronic structure was a major contributor, with only a small amount of the tetravalent electronic configuration. Applying pressure is another approach to induce carriers and trigger superconductivity. Figure 5 shows the temperature dependence of the resistance for the PrOBiS 2 single crystal under various pressures from 1.7 to 50 GPa. The resistance continued to decrease with the increase of the applied pressure up to 45 GPa, before increasing under 50 GPa. Therefore, up to 50 GPa, the PrOBiS 2 single crystal maintained semiconducting behavior under a high pressure and became neither metallic 9 nor superconducting behaviors in the range 2-300 K. Even at 50 GPa, the carrier concentration induced by the high pressure would not sufficient to trigger superconductivity. This semiconducting behavior under applied pressures is inconsistent with the metallic behavior observed in the same crystal without an applied pressure (Fig.   4) . Although the reason for this is unknown, the non-hydrostatic pressure via DAC usually degrades the crystallinity of a sample, possibly resulting in mixed transport properties along the ab-plane and parallel to the c-axis due to the thickness of the boron-doped diamond electrodes. 
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